After secretion, developmental signals known as morphogens must travel relatively long distances to form a concentration gradient that the responding tissue uses to acquire positional information. The role of morphogen transport and endocytic trafficking in this process is the subject of intense debate. Wnt proteins regulate developmental processes, tissue regeneration and stem cell maintenance. It has been postulated that Wnt/beta-catenin signalling form concentration gradients across responsive tissues and act as morphogens. However, little is known about the transport mechanism for these lipidmodified signalling proteins in vertebrates.
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Towards deciphering the molecular mechanism regulating Wnt ligand trafficking Benjamin Mattes, Steffen Scholpp Living Systems Institute, University of Exeter, United Kingdom After secretion, developmental signals known as morphogens must travel relatively long distances to form a concentration gradient that the responding tissue uses to acquire positional information. The role of morphogen transport and endocytic trafficking in this process is the subject of intense debate. Wnt proteins regulate developmental processes, tissue regeneration and stem cell maintenance. It has been postulated that Wnt/beta-catenin signalling form concentration gradients across responsive tissues and act as morphogens. However, little is known about the transport mechanism for these lipidmodified signalling proteins in vertebrates.
Here we show that Wnt8a is transported on short, actin-based filopodia to contact responding cells and activate signalling during neural plate formation in zebrafish (1). Recent results demonstrate that the receptor kinase Ror2 activates the beta-catenin independent pathway to regulate the formation of these Wnt-positive filopodia (2, unpub.). Enhanced formation of filopodia increases the effective signalling range of Wnt by facilitating spreading. Consistently, reduction in filopodia leads to a restricted distribution of the ligand and a limited signalling range. Using a numerical simulation, we provide evidence that such a short-range transport system for Wnt has long-range signalling function.
After contact by Wnt/beta-catenin positive filopodia, a multiprotein complex at the plasma membrane assembles clustering membrane-bound receptors and intracellular signal transducers into the so-called Lrp6-signalosome. Our imaging studies in live zebrafish embryos show that the signalosome is a highly dynamic structure, which is continuously assembled and disassembled by a Dvl2-mediated endocytic process (3). We show that this endocytic process is not only essential for ligand-receptor internalization but also for signaling.
We conclude that a cytoneme-based transport system for Wnt and subsequent endocytosis is important for Wnt/beta-catenin signaling and controls anteroposterior patterning of the neural plate during vertebrate gastrulation.
( A fundamental question in biology is how cell fates are specified and maintained. In particular, the intricate process by which germline stem cells differentiate into functional gametes still requires further investigation. In Drosophila, oogenesis begins by asymmetric division of the germline stem cells, and the daughter cells, after four mitotic divisions, produce a 16-cell cyst. One of these cells is selected as the oocyte, the future egg, while the remaining 15 become supporting nurse cells. In a genetic screen of lethal mutations in Drosophila using mosaic techniques, we identified mutations in several evolutionarily conserved genes that result in a failure of oocyte differentiation. Strikingly, egg chambers in which the germline cells are mutant produce cysts with 16 nurse cells and no oocyte. Two genes identified in this screen are asteroid (ast) and ghost/Sec24CD. Although mutation of each gene results in loss of oocyte identity, the stages at which they exhibit defects are different. This suggests that ast and Sec24CD are important during different steps of the oocyte fate differentiation process. The protein encoded by ast is predicted to be involved in DNA repair. Indeed, we observe persistence of double-strand breaks in ast mutant clones, indicating that meiosis-induced DNA damage is not properly repaired when ast is disrupted. Sec24CD mutant clones complete oocyte selection, however oocyte identity is not maintained and the selected oocyte reverts to a nurse cell fate. Sec24CD, which encodes a COPII secretory coat component, is required for the generation of secretory vesicles at the ER. The further investigation of asteroid, Sec24CD and other previously unreported genes involved in various steps along the path to oocyte differentiation should eventually help to further elucidate this critical cell fate decision. doi:10.1016/j.mod.2017.04.219
PS3.13 Spermidine induces autophagy in Dictyostelium discoideum Priyanka Sharma
Jawaharlal Nehru University, New Delhi, India Spermidine (spd), is a trivalent aliphatic polyamine that is ubiquitously present in all organisms. It interacts with negatively charged molecules thus, plays crucial role in cell proliferation, differentiation, development and signalling cascade. Ornithine decarboxylase (ODC) is a rate limiting step in the polyamine synthesis which decarboxylates ornithine to form putrescine and later spermidine. Spd elicits the autophagic pathways and increases the life span of various model organism, and thus can prove as an anti-aging drug. We studied in D. discoideum, spermidine to be a physiological inducer of autophagy.
Effect of exogenous supplementation of spermidine and its inhibitor Difluoromethylornithine (DFMO) that modulates the levels of was studied in the Ddodc mutants and compared to wild type. Autophagic flux were monitored both by proteolytic cleavage (Tkt1-GFP) and puncta count (RFP-GFP-atg8). Exogenous addition of spd in wild type cells increases the spd level to 2.5 fold and treatment with DFMO decreases to 2 fold as compared to control. 0.5-1mM concentation of spd shows increase in autophagy whereas high concentration 4-6 mM decreased autophagy. Developmental study showed a retardation of development by 4 hrs in wild type cells treated with 4-6 mM and also the aggregate size was small with increased number of aggregates smaller and larger number of aggregates whereas Ddodc OE shows slower development followed by smaller and less number of aggregates. Spatial expression of the DdODC protein was analysed by fusion of LacZ to putative odc promoter was observed at all stages of development and in both cell types with elevated levels in prestalk/stalk cells By 48 hrs of treatment with spd (4-6 mM) reduced the percentage of cells in G1 phase as compared to the control and increased the same in G2 phase whereas treatment with DFMO shows arrest in G0-G1 phase. 
